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In This IssueIn this issue of Structure, we complete our Opinion series, initiated with an aim to facilitate the ongoing debate about structural genomics and with special
focus on the National Institutes of Health (NIH)-funded Protein Structure Initiative. More details can be found in our editorial published in the November issue of
Structure.
Something Old, Something New: Structure of Birnavirus Protein VP3
PAGE 29
One of the most harmful poultry diseases is caused by infectious bursal disease virus (IBDV), a Birnaviridae family member. IBDV is a double-stranded RNA virus
with a bisegmented genome coding for five proteins. One of these proteins, VP3, is a multifunctional protein that binds genomic dsRNA, acts as scaffolding pro-
tein for virion assembly, and acts as a polymerase cofactor. Casan˜as et al. report the crystal structure of the central region of VP3. Structural comparisons reveal
that the overall architecture of the first VP3 domain constitutes a unique domain fold without significant homology with other protein domains in the database. In
contrast, the second VP3 domain shows substantial structural similarities with polymerase-interacting domains of bacterial s factors.
Metastable Serpins Probed by Complementary Mass Spectrometry
Methods
PAGE 38
Structural mass spectrometry (MS) methods are increasingly important tools to study protein structure and dy-
namics because of their relatively fast analysis, minimal sample requirements, and capability of providing essential
dynamic information of biologically relevant protein segmental motions. In this study, Zheng et al. used two com-
plementary structural MS methods, hydroxyl-radical-mediated footprinting and hydrogen/deuterium mass spec-
trometry, to analyze the same system (a1-antitrypsin). They compare two MS methods and demonstrate that the
combination of both techniques provides a more complete picture of protein conformation and conformational
dynamics than either technique alone, even allowing monitoring of ultrafast transition motions. (Figure credits:
Zheng et al.)
Structure of tRNA m7G Methylation Complex
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One of the most prevalent tRNA modifications, loss of the N7-methylguanosine modification at position 46, is involved in a rapid tRNA degradation pathway. In
yeast, this modification is catalyzed by the heterodimeric complex composed of a catalytic subunit, Trm8, and of a noncatalytic subunit, Trm82. Leulliot et al. now
describe a crystal structures of Trm8, free and in complex with Trm82, which explain the critical role of Trm82 for activity. Additionally, a model of low-resolution
structure of the ternary Trm8/Trm82/tRNAPhe complex was proposed based on results of a solution small-angle X-ray scattering study.
Kinesin’s Power Stroke Caught In Silico
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Themechanism by which kinesin motors generate force has been amystery. Throughmolecular dynamics simulations and structural analysis, Hwang et al. found
that force is generated by the formation of a b sheet between the C-terminal neck linker and the previously ignored N-terminal ‘‘cover strand.’’ The resulting
‘‘cover-neck bundle’’ has a strong forward bias, leading to a power stroke. The proposed mechanism agrees with previous single-molecule experiments and
also elucidates the unusual way by which the smallest known processivemotor works: force is generated by formation of a domain, rather than by conformational
changes of preformed domains.
Ca2+ Bracing and Anchoring Roles in Blood Coagulation Cascade
PAGE 72
Binding of coagulation factors to negativemembranes, a highly Ca2+-dependent processmediated by specialized
membrane-anchoring protein domains, constitutes a key step in blood-coagulation cascade. The study by
Ohkubo and Tajkhorshid presents a detailed molecular view of membrane binding of one such domain, the
GLA domain, dissecting the role of Ca2+ in the process. Ca2+ is found to play two distinct roles: bracing and
anchoring. A subset of structurally bound Ca2+ ions maintains the optimal membrane-inserting fold of the GLA
domain, while others play their role primarily by bridging the negative surfaces of the protein and the membrane.
(Figure credits: Ohkubo and Tajkhorshid.)
Human Orotidin-50-Monophosphate Decarboxylase
PAGE 82
The last step in de novo pyrimidine nucleotide biosynthesis is decarboxylation of orotidine-50-monophosphate
(OMP) to UMP. OMPD is a cofactorless and extremely efficient decarboxylase that accelerates conversion of
OMP by up to 17 orders of magnitude. OMPD is also a potential antineoplastic and antimalaria drug target. A
set of nine crystal structures of human OMPD in complex with substrate, product, and weak inhibitors, solved
by Wittmann et al., reveals a tripartite catalytic site and outlines the spatial requirements for potent inhibitors. A
flexible lysine is responsible for suicide inhibition by a reactive nucleotide and points to the possibility of OMPD
functioning via a covalent mechanism.Structure 16, January 2008 ª2008 Elsevier Ltd All rights reserved ix
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Pyruvate dehydrogenase (PDH) complexes are large, multifunctional enzyme assemblies that efficiently coordi-
nate a multistep catalytic reaction to synthesize acetyl CoA. Abnormal function of PDH complexes has been im-
plicated in various metabolic disorders, neurodegenerative diseases, aging, and cancer. Lengyel et al. have used
a combination of biophysical, biochemical, and cryoelectronmicroscopic methods to investigate structural mech-
anisms governing the architecture of these enzyme complexes. A striking conclusion from their analysis is that the
unique spatial geometry of PDH complexes is dictated primarily by the extended nature of the inner linker region of
the E2 chain and not by protein-protein interactions occurring in the outer shell. (Figure credits: Lengyel et al.)
Inner Core and Outer Core of Human Dihydrolipoyl Acetyltransferase
PAGE 104
Dihydrolipoyl acetyltransferase (E2) is the central component of pyruvate dehydrogenase (PDH) complex that converts pyruvate to acetyl-CoA. Yu et al. per-
formed a structural investigation of human full-length and truncated E2 (tE2) cores that revealed the presence of flexible linkers emanating from the edges of
the internal catalytic domains. Although active sites are conserved between the prokaryotic and human tE2, marked structural differences are apparent in the
segments connected to the flexible linker. The authors propose that the presence of these flexible regions in eukaryotic E2 provides the means for efficient
delivery of regulatory kinase/phosphatase components, highlighting another level of regulation.
A Kinase with a Brand New Activation Loop Architecture
PAGE 115
The activation segment of protein kinases is structurally highly conserved and central to regulation of kinase activation. Here, Eswaran et al. report not previously
described activation segment architecture in human myristoylated and palmitoylated serine-threonine kinase-1 (MPSK1), comprising a b sheet and a large
a-helical insertion, resulting in atypical substrate recognition. They also identified a GTPase, developmentally regulated GTP binding protein 1 (DRG1),
as a MPSK1 interaction partner and specific substrate. The study reveals a novel kinase structural motif and indicates possible regulation of DRG1 by MPSK1
in cellular growth.
Coiled-Coil Triple Helical Bundle of Allergen
PAGE 125
The paper by Naik et al. reports an NMR solution structure of Blo t 5, the major allergen from Blomia tropicalis
mites. Interestingly, the allergen forms a coiled-coil triple helical bundle with left-handed twist. Based on the
results of an NMR relaxation study, authors conclude that one of the two epitope surfaces undergoes conforma-
tional exchange on the ms-ms range. This observation suggests a general role of structural dynamics in the anti-
body recognition process. Additionally, NMR strategies were applied to investigate details of antigen/antibody
interactions and revealed that Blo t 5 contains a discontinuous B cell epitope. (Figure credits Naik et al.)
In Early Stages of Vibrio cholerae Colonization
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A critical determinant of the pathogenicity of Vibrio cholerae is the toxin-coregulated pilus (TCP), an essential
intestinal colonization factor. Li et al. used deuterium exchange mass spectrometry to investigate a complex mo-
lecular structure of TCP. Pilin subunits are held together almost exclusively by interactions among their hydropho-
bic N-terminal a helices. The filament surface is decorated with bumps formed by a protruding C-terminal region
and cavities that expose a segment of the N-terminal a helix. The authors propose that pili interact by intercalating
bumps on one filament into cavities on adjacent filaments, thereby explaining the molecular mechanism by which
pili hold V. cholerae cells together in microcolonies, an essential early step in V. cholerae colonization and cholera
disease.
Structure and DNA Binding of the Human Rtf1 Plus3 Domain
PAGE 149
Polymerase-associated factor 1 (Paf1) complex is a multicomponent system composed of at least five proteins, Paf1, Rtf1, Cdc73, Leo1, and Ctr9, conserved
from yeast to humans and directly involved in transcription elongation. Here, de Jong et al. gain the first structural insight into the Paf1 complex through the struc-
ture of the Plus3 domain of human Rtf1. Rtf1 Plus3 is structurally related to nucleic acid binding domains; specifically, it’s related to the siRNA binding Dicer/
Argonaute PAZ domains. The authors demonstrate that the Rtf1 Plus3 domain interacts with single-stranded DNA, which could suggest a role for Rtf1 in the
structural organization of the elongating transcription bubble.Structure 16, January 2008 ª2008 Elsevier Ltd All rights reserved xi
